unit used were the same as in the present investiga tion. This effect could indicate the presence inside the laser cavity of an absorbent originating from the reaction between C2H2 and 0 2 itself which absorbs fundamental band radiation but not radiation from overtone transitions. Our own measurements and published results6 indicate that the most intense fundamental band transitions in the CO chemical laser occur around 1820 cm-1 and lower, in a range where H20 lines 7 seriously overlap the CO-spectrum. Considering result 4 above and Figures 1 and 2 , the assumption that water plays an important role as absorbent in the cavity is understandable and seems to be correct.
It is clear from Fig. 2 that an increase in the intensity of the H20 band head causes a strong decrease of the fundamental band intensity. The maximum output of the fundamental band is at lower partial pressures than the maximum of the overtone band. HoO and OH bands at the tip of the flame become very intense with increasing discharge current. This may explain why the increase in the fundamental band intensity at low discharge currents is stronger than that of the overtone band and shows a slower increase with increasing current.
The most intense transition, considering the spectral output of the overtone band is at 4048 cm-1 (transition 6-4) whereas the most intense transition in the CS2 -0 2 chemical laser is at 3728 cm-1 (transition 12-10). The reaction mainly re sponsible for the production of vibrationally excited CO in the C2H2 -0 2 chemical laser, i. e.
O + CH2 -CO + 2 H
has an enthalpy of 313.8 kjoule mole-1. In the case of the CSo -0 2 chemical laser the most important reaction is:
also with a heat of reaction of about 315 kjoule mole-1. The shift in the intensity distribution of the over tone spectrum thus cannot be explained by a dif ference between the exothermicities of these reac tions. However, considering that the absorption of water increases sharply at about 4000 cm-1, the shift in the intensity distribution can be explained.
Furthermore, the small enhancement of laser output using helium instead of argon as buffer gas in the C2H2 -0 2 system compared to the very strong increase in the output when argon is replaced by helium in the CS2 -0 2 system, can also be explained by absorption of water. Helium reduces the rate of recombination of oxygen atoms created in the dis charge, but enhances also the generation of water, thus only a small increase in output can be detected. The enhancement is also stronger in the overtone band than in the fundamental band where nearly no effect can be observed. Thus it is clear why stimulat ed emission in the C2H2 -0 2 chemical laser is very sensitive to changes in the total pressure. Also, the observation already mentioned 1 that the maximum total pressure at which gain still exceeds collisional deactivation is much lower than in the CS2 -0 2 system is explained. Lett. 9, 237 [1966] . 7 F. K. Plyler. W. S. Benedict, and S. Silverman, J. Chem. Phvs. 20, 1178 Phvs. 20, [1952 .
